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Conclusion
Central SBP and PP are significantly associated with markers for target organ damage in CKD patients. In addition, central SBP has stronger associations with CCS and PWV compared to peripheral SBP in non-dialysis CKD patients.
However, CBP is not superior to PBP for predicting target organ damage in ESRD patients. 
II.MATERIALS AND METHODS

Study population
The current study used the Cardiovascular and Metabolic disease Etiology Research
Center-High risk cohort (CMERC-HI) data, which is a prospective cohort study and was calculated after measurement of CBP and PBP.
Assessment for target organ damage
We used PWV and CCS as target organ damage markers in this study. The Carotid femoral pulse wave velocity (cfPWV) was measured as previously described.
Briefly, electrocardiogram and carotid/femoral pulse waves were obtained simultaneously to calculate the transit time using the foot-to-foot method. The distance traveled by the pulse wave was calculated by subtracting the sternal notchright carotid site from right femoral site-sternal notch distances. Arterial calcification was assessed by coronary calcium score (CCS). CCS was performed with multi-detector row computed tomography scanners of 64 rows or greater (Aquilion ONE; Toshiba Medical Systems, Tokyo, Japan). The total calcium score was calculated as the sum of the individual lesion score in all coronary arteries.
Statistical analysis
All variables are expressed as the mean  standard deviation or percentage. Oneway ANOVA was used to evaluate the differences of means among three groups with Bonferroni correlation. Categorical variables of the groups were compared by chi-squared test. Correlations between blood pressure values and markers for target organ damage were assessed by calculating Pearson's correlation coefficient.
Comparisons between two correlation coefficients were carried out using the formula of Steiger's Z-test. Multivariable linear regression was performed to evaluate the association of CBP values with markers for target organ damage after adjustment of influencing factors. P-values less than 0.05 were considered to be statically significant. Data were analyzed using SPSS 23 (SPSS Inc., Chicago, IL, USA).
III.RESULTS
Baseline characteristics
Baseline characteristics of this study are shown in Table 1 . A total of 424 patients with CKD were participated in this cross-sectional study. The mean age was 59 years and mean eGFR was 24.5 mL/min/1.73m 2 . Two-hundred and forty-eight patients (58.4%) were male and 356 patients (84.0%) have been treated for HTN and there were no significant differences in the proportion of gender or presence of hypertension or diabetes among three groups. Serum phosphate levels were significantly higher, and serum albumin, triglyceride and calcium levels were significantly lower in group 3 compared to those in group 1 and 2. The profiles of blood pressure values and markers for target organ damage are presented in Table 2 .
There were significant differences in mean values of SBP, DBP and PP among three groups, and the patients with advanced CKD showed higher blood pressure values compared to those of early CKD group. The dialysis group had significantly higher CCS than those in non-dialyzed CKD patients. cfPWV had increasing trends along with CKD stage, but didn't show significant differences among three groups. 
Association between markers for target organ damage and CBP values in CKD patients
We divided study subjects into three groups by tertiles of central SBP and PP. In CKD patients, the mean cfPWV and CCS were gradually increased according to incremental tertiles of central SBP and PP (p < 0.001 among the three groups, Figure 2 ).
1) Central SBP and target organ damage markers
2) Central PP and target organ damage markers Table 3 (Table 4) . In total subjects, there were significant correlations between both PP and markers for target organ damage, and correlation between central PP and PWV was significantly stronger than peripheral PP. In subgroup by CKD stage, central PP didn't show significantly stronger correlation with markers for target organ damage than peripheral PP except correlation with CCS in early stage CKD group (Z = 2.050, P = 0.040). In subgroup analysis according to dialysis, CBP was significantly associated with markers for target organ damages in non-dialysis CKD group (table 5) . However, in dialysis CKD group, CBP didn't provide superior correlations with markers for target organ damage to PBP. When adjusted for relevant variables including PBP values, CBP was still significantly associated with PWV and CCS in multivariate regression analysis. (Table 6 ) 
Comparisons of CBP and PBP to detect the presence of target organ damage in CKD patients
IV.DISCUSSION
This study was performed to investigate the clinical importance of CBP in CKD patients by evaluating associations of CBP with markers for target organ damage.
Several studies showed that CBP was a much powerful prognostic factor for patient mortality, including cardiovascular outcomes compared to PBP. The Strong Heart study, a population-based longitudinal study of prevalent and incident CVD in American Indians, demonstrated stronger relations of central SBP than PBP and central PP with variable cardiovascular surrogate markers including left ventricular mass, carotid intima-media thickness, and cfPWV. 15 A prospective observational study of normotensive and untreated hypertensive participants from a Chinese community also showed that central SBP was more predictable for cardiovascular mortality than other BP variables. 16 The prospective study in a geriatric population with normotensive and hypertensive subjects demonstrated the superior prognostic significance of CBP over PBP, showing that central PP more strongly correlated with cardiovascular mortality and morbidity than peripheral PP. 10 In contrast, central PP had no additional value in predicting outcome beyond peripheral PP in specific population, such as older female hypertensive patients. 17 With regard to patients with decreased renal function, Safar et al. 9 found that central PP was more powerful predictor for overall mortality than peripheral PP in ESRD patients. Cohen et al. 18 conducted to pre-dialysis CKD population also revealed the associations of CBP values with CKD progression. It is well known that CKD patients have higher prevalence of CVD compared to the general population, and incidence of CVD is notably increased with CKD progression. 19 Furthermore, HTN is highly prevalent and is related to CKD progression and developing CVD in CKD patients. 20, 21 Despite of close relationship between HTN and CVD in CKD patients, it has been still elusive on the clinical significance of CBP in predicting CVD, and the superiority of CBP to PBP should be elucidated in CKD population.
Numerous studies demonstrated that arterial stiffness was independently associated with target organ damage such as coronary, cerebral, and peripheral arteries and was forceful predictor of CVD events. 22 Arterial stiffness can be practically assessed by measurement of aortic PWV and PWV is also strongly associated with the presence or extent of atherosclerosis and subsequent CVD outcomes. 23 Vascular calcification assessed by CCS could also reflect atherosclerosis and is significantly associated with CVD events. 24 A previous study showed that cfPWV and CCS were significantly associated with the progression of CVD and helped to assess response to therapeutic intervention. 25 Therefore, assessment of cfPWV and CCS contributes to cardiovascular risk stratification. 26, 27 In CKD patients, arterial stiffness and vascular calcification appear even in early stage of CKD and tend to be worsen as the progression of CKD stage. 28, 29 Increased arterial stiffness and vascular calcification have been widely used to predict CVD outcomes and mortality in CKD patients. 30 We investigated the associations of CBP or PBP with target organ damage, by measuring cfPWV as a marker for arterial stiffness and CCS as a marker for vascular calcification. In present study, cfPWV and CCS were closely associated with traditional risk factors for CVD such as age, gender, and diabetes.
Present study also showed the strong correlation between PWV and CCS in CKD patients (r = 0.437, p < 0.001) similarly with previous observation. 31 We also found that central SBP and PP were closely related with markers for target organ damage assessed by cfPWV and CCS in CKD patients. Furthermore, this study showed that central SBP was more strongly associated with PWV and CCS than peripheral SBP in this population. This study has several potential limitations that should be mentioned. First, because of cross-sectional design, we could not determine the causative relationship between CBP and target organ damage markers. And our study only showed the correlation of CBP and target organ damage markers measured at the point of enrollment, so these significant associations did not directly reflect future cardiovascular disease and mortality. Therefore follow-up period is required to reveal the prognostic meanings for cardiovascular outcomes about central hemodynamics. Second, the present study included a relatively small numbers of subjects limited one center. A large number of patients enrolled by multicenter should be analyzed for confirmation of our result about CKD population. Third, information of CBP is that derived from automated radial artery tonometry indirectly, that is not accepted as standardized method for measurement of CBP.
However, many studies revealed that CBP from radial automated tonometry showed excellent correlation with direct measured CBP. 33 Nevertheless, our study was meaningful in that is the first study for evaluation of relationships between CBP and target organ damage markers compared with PBP depending on degree of renal impairment, and was the review of the clinical significance of CBP in patients with renal impairments.
V.CONCLUSION
Central SBP and PP were significantly associated with markers for target organ damage in CKD patients. In this study, central SBP has stronger associations with PWV and CCS compared with peripheral SBP in CKD patients. However, CBP is not superior to PBP for predicting CVD risk in ESRD patients. Therefore, degree of renal impairment and dialysis therapy should be considered in application of CBP and PBP.
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